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Abstract

Base heating characteristics is crucial to the success and the overall
performance of the X-33 engine. Base heating is important throughout the
entire flight trajectory due to the aerospike engine design of X-33. The base
region is surrounded by the hot-gas plume, which expands, circulates and
impinges on the base. An advanced computation fluid dynamics method is
employed in an effort to develop a robust, accurate and efficient tool for the
X-33 base heating performance predictions. This computational tool is
developed based on a Navier-Stokes flow solver, which is suitable for
general complex geometry and includes turbulence, finite-rate chemistry,

and radiation models. To fulfill the fast turnaround requirement as a design

analysis tool, adaptive mesh refinement method and parallel-computing .

algorithm are also incorporated in the present model. Case study for the X-
33 base-region fluid dynamics and heat transfer characteristics are presented.
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